Receptor activator of NF-kappaB ligand induction via Jak2 and Stat5a in mammary epithelial cells.
Prolactin (PRL) is the primary hormone that, in conjunction with local factors, leads to lobuloalveolar development during pregnancy. Recently, receptor activator of NF-kappaB ligand (RANKL) has been identified as one of the effector molecules essential for lobuloalveolar development. The molecular mechanisms by which PRL may induce RANKL expression have not been carefully examined. Here we report that RANKL expression in the mammary gland is developmentally regulated and dependent on PRL and progesterone, whereas its receptor RANK (receptor activator of NF-kappaB) and decoy receptor osteoprotegerin (OPG) are constitutively expressed at all stages in both normal (PRL+/-) and prolactin knockout (PRL-/-) mice. In vitro, PRL markedly increased RANKL expression in primary mammary epithelial cells and RANKL-luciferase reporter activity in CHOD6 cells, which constitutively express the PRL receptor. We identified a gamma-interferon activation sequence (GAS) in the region between residues -965 to -725 of the RANKL promoter, which conferred a PRL response. Using dominant negative mutants of recombinant Jak2 and Stat5 in CHOD6 cells, and by reconstituting the Jak2/Stat5 pathway in COS7 cells, we determined that Jak2 and Stat5a are essential for the PRL-induced RANKL expression in mammary gland.